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tially perpendicular to tyre travel, and a second series 
(23) substantially parallel to travel. Sipes (22, 23) 
define segments (25, 26) pref. of 3-6 mm wide. Block (15) 
enters the tyre footprint with a portion of its front side 

(20) and leaves the footprint by a portion of its rear edge 

(21) . The principle may be applied in a variety of 
embodiments to tread blocks of various shapes, typically 
of parallelogram form. 

In such embodiments, at least 50 (pref. 70) % of the 
first sipe series (22) forms an angle of 20-40° with the 
footprint leading edge when entering the footprint, and at 
least 50 (pref. 70) % of the second sipe series (23) form 
an angle of 50-70° with the footprint trailing edge when 
leaving the footprint. At least 50% of second series 
sipes (23) form an angle of at least 45° with the tyre 
equatorial plane. In other embodiments, the sipes may be 
provided with an angled, curved or zigzag middle portion. 
(8ppl919HWDwgNo2/5) . 
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An arrsngement of sipes for the tread blocks of a winter 
tread for a pneumatic tyre, consists of a first series of 
sipes aligned substantially perpendicular to tyre travel 
and a second series substantially parallel to travel. The 
first series enters the tyre footprint before the second 
series, and the second series leaves the footprint after 
the first series. The principle may be applied in a variety 
of ways to tread elements of various shapes. 

USE/ ADVANTAGE 

The sipe arrangement gives traction on ice and good 
braking on wet roads. 

EMBODIMENT 

Sipes for tread blocks (15) of a winter tread for a 
pneumatic tyre, consist of a first series arranged substan- 
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© A winter type tire tread (11) comprises a plurality 
of grooves defining a repetitive pattern of 
elastomeric blocks (15), said elastomeric blocks be- 
ing provided with a first and a second series of 
sipes, the first series (22) entering the footprint (16) 
of the tire before the second series (23), the second 
series leaving the footprint of the tire after the first 
series. At least 50% and preferably at least 70% of 
the first series of sipes (22) form with the front edge 
(17) of the footprint, when entering the footprint (16), 
an angle of at most 40°. At least 50% and prefer- 
able at least 70% of the second series of sipes (23) 
form with the rear edge (18) an angle of at least 
50°. 
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The present invention relates to sipes for tire 
treads as well as to pneumatic tires including such 
a tread. 

The tread portion of a pneumatic tire generally 
comprises a plurality of circumferentially and lat- 5 
erally extending grooves defining ground engaging 
rubber elements. The particular size and shape of 
these elements contribute significantly to the over- 
all performance of the tire. 

Winter type tires as well as all season type 10 
tires usually have multiple sipes with a radial depth 
comparable to the radial depth of the grooves 
surrounding the respective blocks or a somewhat 
smaller radial depth. The depth may also be vari- 
able. The sipes increase the number of biting ;s 
edges. The local high pressure at each biting edge 
improves the wiping and digging action of the tread 
surface, conferring to a tire excellent traction on 
snow and ice . The relative longitudinal sliding be- 
tween the two opposite faces of a sioe howeve r 20 
reduces the rigidity of the blocks and causes them 
to flex in t ha rnntart area between tread and 
groun d. This flexing of the blocks leads to dimin- 
ished handling performance on dry ground and to 
reduced braking performance on wet ground. Fur- 25 
thermore, the reduced stiffness resulting from the 
tread leads to a reduced resistance to wear. 

The aim of the invention is to create a sipe 
layout for a winter type tire tread having good 
braking properties on wet surfaces and good trac- 30 
tion properties on ice and snow covered roads. 

A further aim of the invention is to provide a 
sipe layout for a tire tread showing a fair cornering 
performance and low tread wear. 

There is provided in accordance with the 35 
present invention a winter type tire tread compris- 
ing an elastomeric substance extending circum- 
ferentially about the axis of rotation of the tire, said 
tread having a pair of shoulders which flank the 
lateral edges of a ground engageable surface and a 40 
plurality of grooves which define a circumferentially 
extending pattern of elastomeric blocks, each 
elastomeric block being provided with a first and a 
second series of sipes. The first series of sipes 
enters the footprint of the tire before the second 45 
series and the second series leaves the footprint of 
the tire after the first series. At least 50% and 
preferably at least 70% of the first series of sipes 
form with the front edge of the footprint an angle a 
of at most 40 * when entering the footprint; at least 50 
50% and preferable at least 70% of the second 
series of sipes form with the rear edge of the 
footprint an angle j3 of at least 50" when leaving 
the footprint. 

To acquaint persons skilled in the art most 55 
closely related to the instant invention, certain pre- 
ferred embodiments are now described with refer- 
ence to the annexed drawings. These embodi- 



ments are illustrative and can be modified in nu- 
merous ways within the spirit and scope of the 
invention defined in the claims. 

Figure 1 is a perspective view of a tire sketch 
embodying a single ground engaging rubber ele- 
ment made in accordance with the invention. 

Figure 2-4 are schematic top or side views of 
the single ground engaging rubber element shown 
on figure 1. 

Figure 5 shows a series of different block ele- 
ments embodying the invention. 

One important aspect of the invention consists 
in designing the orientation of the sipes so as to 
take advantage of the increased traction they pro- 
vide on ice and snow and to reduce the negative 
effect they have on wet braking, cornering prop- 
erties and tire wear. It is to be understood that the 
invention applies to new tires, to retreaded tires as 
well as to tire treads in strip form being at least 
partly vulcanized and having a pattern of grooves 
and raised elements integral therewith. 

For the purpose or this invention, an equatorial 
plane is a plane perpendicular to a tire's axis of 
rotation and passing through the center of its tread, 
midway between the sidewalls of the tire. The 
terms "radial" and "radially" are understood to 
refer to directions that are perpendicular to the axis 
of rotation of a tire, the terms "axial" and "axially" 
are used herein to refer to lines or directions that 
are parallel to the axis of rotation of a tire and the 
terms "lateral" and "laterally" are understood to 
refer to directions going from one sidewall of a tire 
towards the other sidewall of a tire. "Groove" 
means an elongated void area in a tread that may 
extend circumferentially or laterally in th e tread in a 
straight, curved or zig-zag manner. A (fsipe 7 ^ is a ^ 7 
groove having a width in the range from about 0.2 
% to 0.8 % of the tread width. Sipes are typical ly V 
formed by steel blades having a thickness ofa bout 
0.5 mrn , _inserted into a cast or machined mold; 
inasmuch as sipes are so narrow, they are illus - 
trated by single lines . 

With reference to Figure 1 there is illustrated 
schematically a pneumatic tire 10 having a ground 
contacting tread 1 1 . The tread is flanked by a pair 
of shoulders 12, which are in turn joined to a pair 
of sidewalls 13 that extend radially inwardly from 
the tread and each terminates in a bead 14. The 
direction of rotation of the tire is indicated by an 
arrow D. For clarity reasons, only one of the plural- 
ity of rubber elements 15 situated at any moment 
in the footprint 16 of the tire 10 has been repre- 
sented. By "footprint" is meant the contact patch 
or area of contact of the tire tread with a flat 
surface at zero speed and under normal load and 
pressure. The front edge 17 and the rear edge 18 
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of the footprint 16 are the boundary lines for the 
portions of the tire tread which are about to enter 
respectively to leave the tire footprint. 

The principles underlying the layout of the 
sipes according to the inj^ejition can best be de- 
scribed by referring to ^igurelj^wh ere a top view 
of an enlarged elastomeric (blpc^) (T5)has been 
represented. The block enters the front edge of the 
footprint of the tire with a portion belonging to its 
si de(20) called hereafter the front sid e, whereas the 
block 15 leaves the footprint through its rear edge 
belonging to the circumferentially opposite side 21, 
called hereafter the rear side of the block. The 
block 15 is provided with a plurality of sipes, a first 
series of sipes 22, substantially transverse to the 
direction of travel D of the tire, and a second series 
23, substantially parallel thereto. The sipes 22 and 
23 delimit segments 25, respectively 26 of 
elastomeric material. The thickness of such seg- 
ments, measured transversely to the centerline of 
the segments, ranges usually between 3 and 6 

mm 

(Figure ^ )shows the block 15 when submitted to 
a braking force B. The sipes 23, which are parallel 
to the direction of travel D of the tire, open up at 
the front side of the block, thereby increasing the 
block section perpendicular to the direction of trav- 
el of the tire; furthermore, the major portion of the 
radially outermost surface area of the segments 26 
remains in contact with the road. A parallel orienta- 
tion of the sipes relative to the direction of travel of 
the tire reduces also the circumferential stiffness of 
the rear side of the blocks, resulting in reduced 
and regular jyear 

The (sipes_2^> which are perpendicular to the 
direction of the braking force, however, have a 
weakening effect on the braking potential of the tire 
tread: they favor a bending of the interposed seg- 
ments 25 of rubber so that only the edges of these 
segments contact the road. Thes_e sipes leading to 
a disadvantag e durinq the braking operations pro - 
v ' de ^ajn^gV a n t ag e . w hen tractio n on ice a nd snow 
covered roads js_re£ujred. ThTs can be seen on 
Figure 4, where the same block 15, submitted to a 
traction force T, has been represented. The bend- 
ing of the rubber seg ments 25 increases the total 
l engt h of biting edges_ contacting JhlTToad, which 
results in an increased circumferential wiping and 
digging action of the block. The sipes 23, parallel 
to the direction of travel of the tire, do not provide 
any extra traction. 

In practice, the strictly transverse and parallel 
orientation of the first and second series of sipes 
with respect to the direction of travel can rarely be 
chosen as shown for explanatory purposes on Fig- 
ures 2-4, but when deciding on the orientation of 
the sipes, the tire design engineer must take into 
account the layout of the grooves, the specific 



shape of the elastomeric blocks, the orientation of 
the front and rear sides of the blocks with respect 
to the equatorial plane of the tire, the wear char- 
acteristics of the tire tread,. the physical character- 
5 istics of the elastomeric compound composing the 
tread etc.. 

Several examples of elastomeric blocks incor- 
por ating sipe s according to the invention are shown 
on (Figure 5) The elastomeric blocks 550 to 559 , 
to belonging to different tread patterns but shown for 
ease of representation as entering the same foot- 
print 516, are each provided with a plurality of 
sipes. 

As used herein and in the claims, the "first 

is series" of sipes is defined as the sipes comprised 
in the elastomeric block close to its front side. The 
"second series" of sipes is defined as being close 
to the rear side of the block. A sipe belonging to 
the first series of sipes is usually connected to a 

20 sipe belonging to the second series of sipes by a 
middle portion. The middle portion can be curved 
(see blocks 550, 559), wave shaped (see block 
557) or angled (see blocks 551, 552, 554, 555). In 
accordance with the invention, the middle portion 

25 can also have a zig-zag shape or any other shape 
so as to tune the stiffness of the elastomeric blocks 
in the various directions to the required value. This 
must however not be interpreted that generally the 
number of sipes belonging to the first series have 

30 to be equal to the number of sipes belonging to the 
second series; some sipes may be connected by a 
middle portion whereas others are not. 

The first and second series usually intersect 
one side of the elastomeric blocks (see blocks 550 

35 to 555, 557, 559), being connected (see blocks 550 
to 552, 554. 555, 557, 559) or not (see blocks 553, 
556, 558 and block 15 of Fig. 2) by a middle 
portion. A plurality of sipes of the first or second 
series may intersect both sides (see block 556 and 

40 block 15 of Fig. 2) or neither side of the 
elastomeric blocks (see block 558). Alternatively a 
first series of parallel sipes near the front side of 
the blocks may have an angled relationship to a 
second series of parallel sipes situated near the 

45 rear side of the blocks without being intercon- 
nected by a middle portion (see block 556, 558 
and block 15 of Fig. 2). The examples illustrated 
here are not to be considered in any way as being 
exhaustive. 

so According to the invention, the first series of 

sipes should form with the front edge 17 of the 
footprint 16, an angle a of at most 40* preferably 
of at most 20° , when entering the footprint. Due to 
the shape of the blocks and to stiffness consider- 

55 ations of the tread pattern, it may not be possible 
to confer to all the sipes of the first series of sipes 
the mentioned a angle value. In that case, at least 
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50% and preferably at least 70% of the sipes 
inserted in the different blocks should have the 
above angle value a to obtain the desired effect. 

The second series of sipes should form with 
the rear edge 18 an angle £ of at least 50° and 
preferably of at least 70° when leaving the foot- 
print of the tire, in order to have the required wet 
braking properties and in order to reduce the cir- 
cumferential stiffness of the elastomeric blocks so 
as to obtain reduced and regular wear. 

It is further preferred that the second series of 
the sipes provided in blocks located in the shoulder 
512 of the tire, should point towards the nearest 
shoulder edge (see block 559 on Figure 5) rather 
than towards the equatorial plane of the tire. Put in 
other words, the second series of sipes located in 
shoulder blocks should form with the equatorial 
plane an angle of at least 45° and preferably of at 
least 65° . It is believed that sipes having such an 
orientation with respect to the nearest shoulder 
edge confer to the tire an improved cornering per- 
formance. If, due to design constraints, it is not 
possible to give to all of the sipes of the second 
series the recommended orientation, at least 50% 
and preferably at least 70% of the second series of 
the sipes provided in blocks located in shoulder 
rows should have the recommended orientation. 

The invention is of major interest for directional 
treads. A tire having a directional tread is a tire 
having properties, such as aquaplaning behavior, 
traction or handling, which depend on its direction 
of rotation; put in other words, a directional tread 
has a design so as to optimize the properties of the 
tire in the forward direction. Though it is of utmost 
interest to implement the teaching of the present 
invention in a directional tread, its benefits are not 
to be considered as being restricted thereto. How- 
ever, if the layout of the elastomeric blocks is per 
se not directional, the inclusion of the sipes accord- 
ing to the present invention will transform the tread 
into a directional tread. 

While certain representative embodiments have 
been described for the purpose of illustrating the 
invention, it will be apparent to those skilled in the 
art that various changes and modifications may be 
made therein without departing from the spirit or 
scope of the invention. 

Claims 

1. A winter type tire tread characterized by an 
elastomeric substance extending circumferen- 
tially about the axis of rotation of the tire, said 
tread having: 

a pair of shoulders which flank the lateral 
edges of a ground engageable surface; 

a plurality of grooves which define a cir- 
cumferentially extending pattern of elastomeric 



blocks, each elastomeric block being provided 
with a first and a second series of sipes; 

the first series of sipes entering the foot- 
print of the tire before the second series and 
5 the second series leaving the footprint of the 

tire after the first series; 

at least 50% and preferably at least 70% 
of the first series of sipes forming with the 
front edge of the footprint an angle a of at 
/o most 40° when entering the footprint; and 

at least 50% and preferably at least 70% 
of the second series of sipes forming with the 
rear edge of the footprint an angle /S of at least 
50° when leaving the footprint. 

75 

2. A tread according to claim 1 , further character- 
ized by at least 50% and preferably at least 
70% of the first series of sipes form with said 
front edge an angle a of at most 20°, when 

20 entering the footprint. 

3. A tread according to claim 1 or 2, further 
characterized by at least 50% and preferably 
at least 70% of the second series of sipes 

25 form with said rear edge an angle 0 of at least 

70 • , when leaving the footprint. 

4. A tread according to claim 1, further character- 
ized by at least one sipe of the first series of 

30 sipes intersecting a side of the elastomeric 

blocks. 

5. A tread according to claim 1, further character- 
ized by at least one sipe of the second series 

35 of sipes intersecting a side of the elastomeric 

blocks. 

6. A tread according to claim 1 further character- 
ized by at least 50% of the second series of 

40 sipes provided in blocks located in the shoul- 

der of the tire, form an angle of at least 45* 
with the equatorial plane. 

7. A tread according to claim 1 further character- 
's ized by at least one sipe of the first series of 

sipes being connected with one sipe of the 
second series of sipes by a middle portion. 

8. A tread according to claim 1 further character- 
so ized by the middle portion being curved or 

angled. 

9. A tread according to claim 1 further character- 
ized by the middle portion being wave shaped 

55 or zig-zag shaped. 
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10. A tread according to claim 1 further character- 
ized by said plurality of grooves defining a 
directional pattern of elastomeric blocks. 
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